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(54) CUTTING DEVICE

(57)  An electric cutting device includes: a pair of cut-
ting blades configured to clamp and cut an object; an
electric motor configured to generate a driving force nec-
essary for operating the cutting blades; a control unit con-
figured to control an operation of the electric motor; an
operation unit configured to be switched between an ON
state and an OFF state by a user operation; and a de-

tection unit configured to: enterinto an ON state in a case
where the object is present between the pair of cutting
blades; and enter into an OFF state in a case where the
object is not present. The control unit is configured to
execute an operation of closing the pair of cutting blades
in a case where both the operation unit and the detection
unit are in the ON state.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to an electric cut-
ting device.

BACKGROUND ART

[0002] Asan electric cutting device, an electric pruning
shear and the like as described in JP2021-40594A are
known, for example. In an electric cutting device, cutting
blades are operated by a driving force of an electric motor
instead of a gripping force of a user, and cut an object to
be cut by clamping the object with the pair of cutting
blades. The above electric pruning shear is one in which
a tree branch is set as an object to be cut, but a cutting
device in which metal such as a reinforcing bar is set as
the object to be cut is also known.

SUMMARY

[0003] A cutting device is often provided with a trigger
switch or the like that is operated by a finger of a user,
for example, as a switch for starting an operation of a
cutting blade. However, for example, in a state where an
objectto be cutis notinserted into an appropriate position
between cutting blades, it is not preferable to operate the
cutting blades even if the trigger switch is turned on by
the user.

[0004] lllustrative aspects of the present disclosure
provide a cutting device that does not start cutting an
object to be cut when a positional relationship between
a cutting blade and the object to be cut is inappropriate.
[0005] An electric cutting device according to oneiillus-
trative aspect of the present disclosure includes: a pair
of cutting blades configured to clamp and cut an object;
an electric motor configured to generate a driving force
necessary for operating the cutting blades; a control unit
configured to control an operation of the electric motor;
an operation unit configured to be switched between an
ON state and an OFF state by a user operation; and a
detection unit configured to: enter into an ON state in a
case where the object is present between the pair of cut-
ting blades; and enter into an OFF state in a case where
the object is not present. The control unit is configured
to execute an operation of closing the pair of cutting
blades in a case where both the operation unit and the
detection unit are in the ON state.

[0006] In the cutting device configured as described
above, the operation unitoperated by the useris provided
separately from the detection unit that is configured to
enter into an ON state in the case where the object is
present between the pair of cutting blades and to enter
into an OFF state in the case where the object is not
present. The control unitexecutes an operation of closing
the pair of cutting blades in the case where both the op-
eration unit and the detection unit are in the ON state.
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[0007] In a state where the object is not placed at an
appropriate position, since the detection unit enters into
the OFF state, the cutting blades do not operate even if
the operation unit is turned on. Accordingly, it is possible
to prevent a situation in which the operation of the cutting
blades is started while a positional relationship between
the cutting blades and the object is inappropriate.
[0008] Even when the object is placed at an appropri-
ate position and the detection unit enters into the ON
state, the cutting blades still do not operate if the opera-
tion unitis keptinthe OFF state. Accordingly, itis possible
to prevent a situation in which a cutting portion operates
against the will of the user.

[0009] According to the present disclosure, a cutting
device that does not start cutting an object when a posi-
tional relationship between a cutting blade and the object
is inappropriate is provided.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

FIG. 1 is a diagram showing a configuration of a cut-
ting device according to a first illustrative embodi-
ment;

FIG. 2 is a diagram showing a configuration of guide
plates included in the cutting device according to the
first illustrative embodiment;

FIG. 3 is a diagram showing a configuration of a de-
tection unit included in the cutting device according
to the first illustrative embodiment;

FIG. 4 is a diagram showing a configuration of a con-
trol board included in the cutting device according to
the first illustrative embodiment;

FIG. 5 is a flowchart showing a flow of processing
executed by the control board according to the first
illustrative embodiment;

FIG. 6 is a flowchart showing a flow of processing
executed by the control board according to the first
illustrative embodiment;

FIG. 7 is a flowchart showing a flow of processing
executed by a control board according to a modifi-
cation of the first illustrative embodiment;

FIG. 8 is a flowchart showing a flow of processing
executed by a control board according to another
modification of the first illustrative embodiment;
FIG. 9 is a diagram showing a configuration of a de-
tection unit included in a cutting device according to
a second illustrative embodiment;

FIG. 10 is a diagram for illustrating a problem when
cutting a reinforcing bar near a floor.

DESCRIPTION OF EMBODIMENTS

[0011] The presentillustrative embodiment will be de-
scribed below with reference to the accompanying draw-
ings. In order to facilitate understanding of the descrip-
tion, the same components are denoted by the same
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reference numerals as much as possible in the drawings,
and redundant descriptions will be omitted.

[0012] Afirstillustrative embodiment will be described.
A cutting device 10 according to the present illustrative
embodiment is an electric cutting device, and is config-
ured as a device for cutting a reinforcing bar at a con-
struction site or the like. A configuration of the cutting
device 10 will be described mainly with reference to FIG.
1. The cutting device 10 includes a housing 11, a trigger
switch 12, a cutting mechanism 100, a ball screw 200, a
speed reducer 300, an electric motor 400, a control board
500, and a storage battery 600. In addition to these com-
ponents, the cutting device 10 also includes a detection
unit 800 (see FIG. 3), but showing thereof is omitted in
FIG. 1.

[0013] The housing 11 is a container that defines an
outer shape of the cutting device 10. The housing 11 is
made of resin, for example. The ball screw 200 described
later, the speed reducer 300 described later, and the like
are housed inside the housing 11. In FIG. 1, a portion of
the housing 11 on a front side when viewed on paper is
removed, and an internal configuration of the cutting de-
vice 10 is shown as a cross-sectional view.

[0014] The trigger switch 12 is a switch operated by a
finger of a user. The user can turn on the trigger switch
12 by placing his or her finger on the trigger switch 12
and pulling the trigger switch 12 to the front side. When
the user loosens his or her finger, the trigger switch 12
returns to an original position due to a force of a spring,
and enters into the OFF state. When the trigger switch
12 is switched between an ON state and the OFF state,
a corresponding signal is transmitted to the control board
500 described later. The trigger switch 12 corresponds
to an "operation unit" that can be switched between the
ON state and the OFF state by an operation performed
by the user. As will be described later, the user turns on
the trigger switch 12 as one of the operations necessary
to start cutting the reinforcing bar.

[0015] The cutting mechanism 100 is a portion config-
ured to cut the reinforcing bar which is an object to be
cut. The cutting mechanism 100 includes a pair of blade
members 110 and a pair of link members 120.

[0016] The cutting blades 111 configured to clamp and
cutthe objectto be cut are formed on the respective blade
members 110. The blade member 110 is held pivotably
about a shaft 101 fixed to the housing 11. In the present
illustrative embodiment, the respective blade members
110 are arranged to face each other such thatridge lines
of blade edges of the cutting blades 111 operate on tra-
jectories passing through substantially the same plane.
Accordingly, it is possible to switch between an opened
state where the respective cutting blades 111 are spaced
apart from each other and a closed state where the re-
spective cutting blades 111 come into contact with (or
close to) each other. In the example of FIG. 1, the pair
of cutting blades 111 are in the closed state.

[0017] Eachlinkmember 120 is arod-shaped member,
and one end of the link member 120 is connected to the
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blade member 110 via a shaft 102, and the other end of
the link member 120 is connected to a connection mem-
ber 230 described later via a shaft 231. The link member
120 and the blade member 110 are connected to each
other in a manner of pivoting about the shaft 102. Simi-
larly, the link member 120 and the connection member
230 are connected to each other in a manner of pivoting
about the shaft 231. As will be described later, the con-
nection member 230 moves in a left-right direction in FIG.
1 by a driving force of the electric motor 400.

[0018] If the connection member 230 moves in a left
direction from the state shown in FIG. 1, the blade mem-
ber 110 on an upper side of FIG. 1 pivots counterclock-
wise, and the blade member 110 on a lower side of FIG.
1 pivots clockwise. Accordingly, the pair of cutting blades
111 change from the closed state to the opened state.
On the other hand, when the pair of cutting blades 111
are in the opened state, if the connection member 230
moves in the right direction in FIG. 1, the blade member
110 on the upper side of FIG. 1 pivots clockwise, and the
blade member 110 on the lower side of FIG. 1 pivots
counterclockwise. Accordingly, the pair of cutting blades
111 return to the closed state. Accordingly, the pair of
blade members 110, the pair of link members 120, and
the connection member 230 as a whole configure a so-
called "toggle link mechanism".

[0019] Inthe present illustrative embodiment, a pair of
guide plates 700 are provided near the blade members
110. The guide plates 700 are plate-shaped members
made of metal, and are disposed to sandwich the blade
members 110 from both the front side and the back side
in FIG. 1 when viewed on paper. Shapes of the pair of
guide plates 700 are substantially the same. As shown
in FIG. 2, each guide plate 700 has arecess 710 formed
therein.

[0020] For convenience of description, a right side in
FIG. 1 will also be referred to as a "front end side" below,
and a left side in FIG. 1 will be referred to as a "rear end
side" below. The recess 710 is formed to recede from
the front end side toward the rear end side of the guide
plate 700. When the cutting device 10 is viewed from a
side as shown in FIGS. 1 and 2, each recess 710 is
formed at a position that includes the cutting blade 111
in the closed state. In the standby state where the cutting
blades 111 are fully opened, the cutting blades 111 are
retracted to the outside of the recesses 710, and from a
perspective of FIG. 2, the entire blade members 110 are
hidden by the guide plates 700. The guide plates 700
have both afunction of covering and protecting the cutting
blades 111 in the standby state, and a function of guiding
the reinforcing bar, which is the object to be cut, along
the recesses 710 between the pair of cutting blades 111.
The guide plates 700 further have a function of stabilizing
a posture of the cutting device 10 before and after cutting
by sandwiching the reinforcing bar in the recesses 710.
[0021] The ball screw 200 is a device for converting a
rotational movement of the electric motor 400 into alinear
movement of the connection member 230, thereby caus-



5 EP 4 393 665 A1 6

ing the cutting mechanism 100 to operate. The ball screw
200 includes a screw shaft 210, a nut 220, and the con-
nection member 230.

[0022] The screw shaft 210 is a rod-shaped member
that extends linearly from the rear end side to the front
end side. A male screw is formed on an outer peripheral
surface of the screw shaft 210. When the electric motor
400 is driven, the screw shaft 210 rotates about a central
axis thereof.

[0023] The nut 220 is a substantially cylindrical mem-
ber disposed to surround the screw shaft 210 from an
outer peripheral side. A female screw is formed on an
inner peripheral surface of the nut 220, and is screwed
to the male screw formed on the outer peripheral surface
of the screw shaft 210. While the nut 220 is allowed to
move along a longitudinal direction of the screw shaft
210, rotation about the central axis of the screw shaft 210
is restricted. Therefore, when the screw shaft 210 rotates
about the central axis thereof, the nut 220 moves in the
left-right direction in FIG. 1 along the central axis.
[0024] The connection member 230 is a member at-
tached to the nut 220 and is a member that moves along
the screw shaft 210 together with the nut 220. The con-
nection member 230 is attached in a manner of protruding
from the nut 220 toward the front end side. The pair of
link members 120 are connected to a portion of the con-
nection member 230 near an end on the front end side
via the shaft 231 described above.

[0025] Amagnet241is attached to the outer peripheral
surface of the connection member 230. A Hall sensor
242 is attached to the housing 11 at a position near the
connection member 230. The position where the Hall
sensor 242 is attached is such that when the nut 220
moves to a rear end from the state shown in FIG. 1 and
the cutting blades 111 are fully opened, the Hall sensor
242 faces the magnet 241 of the connection member
230. When the cutting blades 111 are fully opened, a
signal is transmitted from the Hall sensor 242 by facing
the magnet 241, and the signal is input to the control
board 500.

[0026] The speed reducer 300 is a device that is con-
figured to reduce a rotation speed of an output shaft 410
of the electric motor 400 and then transmit the rotation
to the screw shaft 210 of the ball screw 200.

[0027] The electric motor 400 is a rotating electrical
machine for generating a driving force necessary for op-
erating the cutting blades 111, and is, for example, a
brushless DC motor. The electric motor 400 has the out-
put shaft 410. The output shaft 410 is a substantially cy-
lindrical member. A central axis of the output shaft 410
coincides with the central axis of the screw shaft 210. A
part of the output shaft 410 protrudes toward the speed
reducer 300 and is connected to the speed reducer 300.
[0028] When current is supplied to a coil of the electric
motor 400, the output shaft 410 rotates about the central
axis thereof. The rotation of the output shaft 410 is trans-
mitted to the screw shaft 210 via the speed reducer 300,
and causes the nut 220 to move toward the front end
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side or the rear end side. Accordingly, the cutting blades
111 of the cutting mechanism 100 are operated to open
and close as described above.

[0029] A rotation sensor 420 is provided inside the
electric motor 400. The rotation sensor 420 is configured
to emit a pulse signal every time the output shaft 410
rotates by a predetermined angle. The rotation sensor
420 is provided on a board 430 included in the electric
motor 400. The pulse signal from the rotation sensor 420
is transmitted to the control board 500. By counting the
number of pulse signals, the control board 500 is able to
know a rotation angle of the output shaft 410 after a spe-
cific timing. The control board 500 is also able to know
the rotation speed of the output shaft 410 based on the
number of pulse signals input per unit time. The rotation
sensor 420 may be a different type of a sensor from that
of the present illustrative embodiment, or may be a sen-
sor separately provided at a position different from the
electric motor 400 as long as the sensor can measure
the rotation angle and the rotation speed of the output
shaft 410.

[0030] The controlboard500is a circuitboard provided
to control an overall operation of the cutting device 10
including the electric motor 400. The control board 500
includes an inverter circuit for adjusting current supplied
to the electric motor 400, a microcomputer for controlling
a switching operation and the like in the inverter circuit,
and the like.

[0031] The storage battery 600 stores electric power
necessary for operating the electric motor 400 and the
control board 500, and is, for example, a lithium ion bat-
tery. In the cutting device 10, a portion in which the stor-
age battery 600 is detachable from the housing 11 as a
battery pack, and is connected to and charged by an
external charger. Instead of such an aspect, a configu-
ration may be adopted in which the storage battery 600
can be charged while the storage battery 600 is attached
to the housing 11.

[0032] As shown in FIG. 3, the detection unit 800 is
provided at a position near the cutting blades 111. The
detection unit 800 is a switch for detecting the object to
be cut. The detection unit 800 is configured to enter into
an ON state if a reinforcing bar RB is present at a pre-
determined position between the pair of cutting blades
111, and to enter into an OFF state if the reinforcing bar
RB is not present. The detection unit 800 includes an
actuating unit 810 and a switch 820.

[0033] The actuating unit 810 is a unit held by, for ex-
ample, the guide plates 700 in a state that the actuating
unit 810 is movable in a direction parallel to the central
axis of the screw shaft 210. The actuating unit 810 in-
cludes a first portion 811 and a second portion 812. The
first portion 811 is a portion that extends linearly parallel
to the central axis of the screw shaft 210. The second
portion 812 is a portion that extends linearly from an end
portion on the front end side of the first portion 811 in a
direction perpendicular to the first portion 811.

[0034] Ina state where the reinforcing bar RB does not
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touch the actuating unit 810 as shown in FIG. 3, the sec-
ond portion 812 is in a position overlapping a part of each
recess 710in a side view. Specifically, the second portion
812 overlaps a portion of each recess 710 near the rear
end side.

[0035] The position of the actuating unit 810 shown in
FIG. 3 is a position closest to the front end side within a
movable range thereof. When the cutting device 10 is
moved toward the reinforcing bar RB from the state
shown in FIG. 3, the reinforcing bar RB moves relatively
to a back side of the recess 710. That is, the reinforcing
bar RB comes into contact with the second portion 812
on the way, and thereafter moves to the back side (rear
end side) together with the actuating unit810. Eventually,
the reinforcing bar RB moves to an innermost position of
eachrecess 710. At a time point when the reinforcing bar
RB reaches the back side of the recess 710, the actuating
unit 810 is at the rearmost position within the movable
range thereof. In this way, the actuating unit 810 comes
into contact with the reinforcing bar RB inserted between
the pair of cutting blades 111, and operates in response
to a force from the reinforcing bar RB.

[0036] The switch 820 is a portion that is configured to
convert the actuation of the actuating unit 810 into an
electrical signal. The switch 820 is held by, for example,
the guide plates 700 at a position on the rear end side of
the actuating unit810. The switch 820 includes a movable
portion 821. The movable portion 821 protrudes from a
main body portion toward a front end side of the switch
820, and a front end of the movable portion 821 abuts
an end portion on the rear end side of the first portion
811. The movable portion 821 is urged toward the front
end side by a spring (not shown).

[0037] In the state shown in FIG. 3, the switch 820 of
the detection unit 800 is in the OFF state. As described
above, when the reinforcing bar RB moves to the back
side of the recess 710 and the actuating unit 810 moves
to the rear end side by the force from the reinforcing bar
RB, the force from the first portion 811 pushes the mov-
able portion 821 toward the rear end side. Accordingly,
the switch 820 changes from the OFF state to the ON
state. Then, when cutting of the reinforcing bar RB is
completed and the reinforcing bar RB is not present in
the recess 710, the switch 820 returns to the OFF state.
When the switch 820 is switched between the ON state
and the OFF state, a corresponding signal is transmitted
to the control board 500 described later. As will be de-
scribed later, the control board 500 starts the operation
ofthe cutting blades 111 only when both the trigger switch
12 (operation unit) and the detection unit 800 are turned
on.

[0038] As described above, the detection unit 800 ac-
cording to the present illustrative embodiment is imple-
mented by a "contact switch" that is configured to detect
the presence or absence of the reinforcing bar RB by
physically bringing the actuating unit 810 into contact with
the reinforcing bar RB. Instead of such an aspect, the
detection unit 800 may be implemented by a switch that

10

15

20

25

30

35

40

45

50

55

is configured to detect the presence or absence of the
reinforcing bar RB in a non-contact manner, for example,
using an optical sensor.

[0039] A configuration of the control board 500 will be
described with reference to FIG. 4. The control board 500
including the microcomputer includes a position acquisi-
tion unit 510 and a control unit 520 as elements repre-
senting functions of the control board 500.

[0040] The position acquisition unit 510 is configured
to perform processing of acquiring a current position of
the cutting blades 111. In the present illustrative embod-
iment, a count value of the pulse signal input from the
rotation sensor 420 is calculated and acquired by the
position acquisition unit 510 as the "current position" of
the cutting blades 111, based on a time when the magnet
241 and the Hall sensor 242 face each other. The "current
position" acquired by the position acquisition unit 510
may be any index that directly or indirectly indicates the
current position of the cutting blades 111, and may be a
value other than the count value of the pulse signal. For
example, when the angle between the pair of cutting
blades 111 is set as 60, a value of 6 may be used as the
above "current position".

[0041] In order to enable acquisition of the current po-
sition of the cutting blades 111, a reset operation may be
performed when the cutting device 10 is started up. In
the reset operation, for example, the electric motor 400
may be driven in a direction where the pair of cutting
blades 111 change from the closed state to the opened
state, and the electric motor 400 may be stopped at a
time point when a detection signal from the Hall sensor
242 is input. By starting counting the pulse signals from
this time point, the current position of the cutting blades
111 can be accurately acquired from then on.

[0042] The control unit 520 is configured to control the
operation of the electric motor 400. The control unit 520
controls an opening and closing operation of the cutting
blades 111 by adjusting magnitude of current supplied
to the electric motor 400, for example, by PWM control.
The control unit 520 also controls a braking operation of
the cutting blades 111 by performing a so-called "short
braking" that short-circuits some of a plurality of coils in-
cluded in the electric motor 400 periodically or continu-
ously.

[0043] Processing executed by the control board 500
will be described with reference to FIG. 5. A series of
processing shown in a flowchart of FIG. 5 is repeatedly
executed by the control board 500 every time a prede-
termined control period elapses after the above reset op-
eration is completed.

[0044] In a first step SO1 of the processing, it is deter-
mined by the control board 500, for example, whether
the trigger switch 12is in the ON state. If the trigger switch
12 is kept in the OFF state, the processing proceeds to
step S10. In step S10, a value of a permission flag is set
to 0. The "permission flag" is an internal variable for stor-
ing that the trigger switch 12 is turned on before the de-
tection unit 800 is turned on. After step S10, the process-
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ing in FIG. 5 is temporarily ended.

[0045] If the trigger switch 12 is turned on in step S01,
the processing proceeds to step S02. In step S02, it is
determined by the control board 500, for example, wheth-
er the detection unit 800 is in the OFF state. If the detec-
tion unit 800 is in the OFF state, the processing proceeds
to step S03. In step S03, the value of the permission flag
is set to 1. Then, the processing proceeds to step S04.
In step S02, if the detection unit 800 is in the ON state,
the processing proceeds to step S04 without performing
step S03.

[0046] Instep S04, itis determined by the control board
500, for example, whether the value of the permission
flag is 1. If the detection unit 800 is turned on first and
the trigger switch 12 is then turned on, the value of the
permission flag is 0. In this case, the processing in FIG.
5 is temporarily ended. If the trigger switch 12 is turned
on first while the detection unit 800 is in the OFF state,
the value of the permissionflagis 1. Then, the processing
proceeds to step S05.

[0047] Instep S05,itis determined again by the control
board 500, for example, whether the detection unit 800
is in the ON state. If the detection unit 800 is kept in the
OFF state, the processing in FIG. 5 is temporarily ended.
If the detection unit 800 is also turned on following the
trigger switch 12, the processing proceeds to step S06.
In step S06, the control unit 520 performs processing of
driving the electric motor 400 to start operating the cutting
blades 111 in a closing direction. Accordingly, cutting of
the reinforcing bar is started.

[0048] In step SO7 following step S06, it is determined
by the control board 500, for example, whether the trigger
switch 12 is kept in the ON state. If the trigger switch 12
is in the ON state, the processing proceeds to step S08.
In step S08, it is determined by the control board 500,
for example, whether the cutting blades 111 reach the
fully closed position. In the present illustrative embodi-
ment, the position where the pair of cutting blades 111
come into contact with each other is set as the "fully
closed position", but the position immediately before the
pair of cutting blades 111 come into contact with each
other may be set as the "fully closed position". If the cut-
ting blades 111 do not reach the fully closed position, the
processing in and after step S07 is executed again while
continuing the operation of the cutting blades 111 toward
the fully closed position. If the cutting blades 111 reach
the fully closed position, the processing proceeds to step
S09.

[0049] In step S09, processing of stopping the opera-
tion of the cutting blades 111 is performed. Specifically,
processing such as a short braking for braking the cutting
blades 111 is started. In step S09, the cutting blades 111
may be stopped by simply stopping current supplied to
the electric motor 400. Following the processing of stop-
ping the operation of the cutting blades 111, the process-
ing of returning the cutting blades 111 to a fully opened
position may be automatically performed.

[0050] A timing when the processing of stopping the
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operation of the cutting blades 111 is started may be or
differ from a timing when the cutting blades 111 reach
the fully closed position as in the present illustrative em-
bodiment. For example, the processing of stopping the
operation of the cutting blades 111 may be started at a
timing when the cutting blades 111 reach a predeter-
mined position on a front side of the fully closed position.
[0051] If the trigger switch 12 is turned off in step S07,
the processing proceeds to step S09. Accordingly, the
operation of the cutting blades 111 is stopped without
waiting for the cutting blades 111 to reach the fully closed
position.

[0052] As described above, in the cutting device 10
accordingto the presentillustrative embodiment, the con-
trol unit 520 is configured to start the operation of closing
the pair of cutting blades 111 if both the trigger switch 12
(operation unit) and the detection unit 800 are turned on.
Specifically, the operation of the cutting blades 111 is
started only when the trigger switch 12 is first turned on
and the detection unit 800 is then turned on. In such a
configuration, the user can continuously cut the reinforc-
ing bar by repeatedly inserting the reinforcing bar into
the recesses 710 while keeping the trigger switch 12
turned on.

[0053] Ina state where the reinforcing bar is not placed
at an appropriate position (innermost sides of the recess-
es 710), since the detection unit 800 enters into the OFF
state, the cutting blades 111 do not operate even if the
trigger switch 12 is turned on. Accordingly, it is possible
to prevent a situation in which the operation of the cutting
blades 111 is started while a positional relationship be-
tween the cutting blades 111 and the reinforcing bar is
inappropriate.

[0054] Even when the reinforcing bar is placed at an
appropriate position and the detection unit 800 enters
into the ON state, the cutting blades 111 still do not op-
erate if the trigger switch 12 is kept in the OFF state.
Accordingly, it is possible to prevent a situation in which
the cutting blades 111 operate against the will of the user.
[0055] Ina period where the control unit 520 according
to the present illustrative embodiment performs an oper-
ation of closing the pair of cutting blades 111, ifthe trigger
switch 12 is turned off, the processing proceeds to step
S09 from step S07, and the control unit 520 stops the
operation of closing the cutting blades 111. On the other
hand, in the above period, even if the detection unit 800
is turned off, the cutting blades 111 continue to operate
without stopping.

[0056] After the cutting of the reinforcing bar is started,
there is a possibility that the detection unit 800 will be
turned off due to an influence of deformation of the rein-
forcing bar, for example. In such a case, it is often pref-
erable to continue the cutting without stopping the oper-
ation of the cutting blades 111. Therefore, in the present
illustrative embodiment, as described above, even if the
detection unit 800 is turned off during the cutting, the
cutting blades 111 are not stopped.

[0057] A series of processing shown in FIG. 6 is re-
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peatedly executed by the control board 500 in parallel
with the series of the processing shown in FIG. 5. In a
first step S21, it is determined by the control board 500,
for example, whether the value of the permission flag is
1. If the value of the permission flag is 0, the processing
proceeds to step S25. In step S25, measurement of a
period is reset. The "period" described here refers to a
period from when the value of the permission flag chang-
es to 1 until the cutting blades 111 start operating, and
is measured by a timer of the control board 500. After
step S25, the processing in FIG. 6 is temporarily ended.
[0058] In step S21, if the permission flag is 1, the
processing proceeds to step S22. The above period
starts to be measured from a time point when the
processing first proceeds to step S22. In step S22, it is
determined by the control board 500, for example, wheth-
er the cutting blades 111 are in operation. If the cutting
blades 111 are in operation, the processing proceeds to
step S25. If the operation of the cutting blades 111 is not
started, the processing proceeds to step S23.

[0059] Instep S23,itis determined by the control board
500, for example, whether a predetermined period from
a time point when the processing first proceeds to step
S22 elapses. If the predetermined period does not
elapse, the processing in FIG. 6 is temporarily ended. If
the predetermined time elapses, the processing pro-
ceeds to step S24.

[0060] Proceeding to step S24 means that the prede-
termined period elapses without the detection unit 800
being turned on after the trigger switch 12 is turned on.
Since such a situation is unlikely to occur during normal
work, there is a high possibility that some kind of abnor-
mal situation occurs. Therefore, in step S24, processing
of switching to an abnormal mode is performed. In the
abnormal mode, the control unit 520 does not operate
the cutting blades 111 even if both the trigger switch 12
and the detection unit 800 are subsequently turned on.
In this case, the user may be notified of the switching to
such an abnormal mode by, for example, lighting a lamp.
[0061] In the present illustrative embodiment, the op-
eration of the cutting blades 111 is started only when the
trigger switch 12 is first turned on and the detection unit
800 is then turned on. This order may be changed as
appropriate. For example, instead of the series of
processing shown in FIG. 5, a series of processing shown
in FIG. 7 may be executed. In a modification of FIG. 7,
steps S01, S02, and S05in FIG. 5 are replaced with steps
S31, S32, and S35, respectively.

[0062] Instep S31,itisdetermined by the control board
500, for example, whether the detection unit 800 is in the
ON state. If the detection unit 800 is in the ON state, the
processing proceeds to step S32. If the detection unit
800 is in the OFF state, the processing proceeds to step
S10. In step S32, it is determined by the control board
500, for example, whether the trigger switch 12 is in the
OFF state. If the trigger switch 12 is in the OFF state, the
processing proceeds to step S03. If the trigger switch 12
is in the ON state, the processing proceeds to step S04.
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[0063] The permission flag in this modification is used
as an internal variable to store that the detection unit 800
is turned on before the trigger switch 12 is turned on. In
the modification, the operation of the cutting blades 111
is started only when the detection unit 800 is first turned
on and the trigger switch 12 is then turned on.

[0064] Also in this modification, the processing in FIG.
6 is executed in parallel with the processing in FIG. 7.
Accordingly, after the detection unit 800 is turned on, if
the predetermined period elapses without the trigger
switch 12 being turned on, the processing proceeds to
step S24 and switching to the abnormal mode is per-
formed. Thatis, the control unit 520 does not operate the
cutting blades 111 even if both the trigger switch 12 and
the detection unit 800 are subsequently turned on.
[0065] In this way, when the cutting blades 111 are
stopped, if the predetermined period elapses with only
one of the trigger switch 12 and the detection unit 800
being kept in the ON state, the control unit 520 does not
start the operation of closing the pair of cutting blades
111 even if both the trigger switch 12 and the detection
unit 800 are subsequently turned on.

[0066] Instead of the series of processing shown in
FIG. 5, a series of processing shown in FIG. 8 may be
executed.

[0067] In afirst step S41 in FIG. 8, itis determined by
the control board 500, for example, whether the detection
unit 800 is in the ON state. If the detection unit 800 is in
the ON state, the processing proceeds to step S42. If the
detection unit 800 is in the OFF state, the processing in
FIG. 8 is temporarily ended.

[0068] InstepS42,itis determined by the control board
500, for example, whether the trigger switch 12 is in the
ON state. If the trigger switch 12 is in the ON state, the
processing proceeds to step S06. If the trigger switch 12
is in the OFF state, the processing in FIG. 8 is temporarily
ended. The processing executed in and after step S06
is the same as that in the first illustrative embodiment of
FIG. 5.

[0069] In this modification, if both the trigger switch 12
and the detection unit 800 are turned on, the control unit
520 always starts operating the cutting blades 111 re-
gardless of the order. Also in this modification, if the pre-
determined period elapses with only one of the trigger
switch 12 and the detection unit 800 being kept in the
ON state, the processing of switching to the abnormal
mode may be performed.

[0070] A second illustrative embodiment is described.
In the following, points different from the first illustrative
embodiment will be mainly described, and descriptions
of points common to those of the first illustrative embod-
iment will be omitted as appropriate. As shown in FIG.
9, the present illustrative embodiment differs from the
first illustrative embodiment in a shape of the actuating
unit 810 included in the detection unit 800. Processing
executed by the control board 500 in the presentiillustra-
tive embodiment is the same as the processing in the
modification shown in FIG. 7 or 8 instead of the process-
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ing shown in FIG. 5.

[0071] FIG. 10illustrates asituation in which the cutting
device 10 according to the first illustrative embodiment
is provided to cut the reinforcing bar RB placed near a
floor FL. In this case, the front ends of the guide plates
700 abut the floor FL before the reinforcing bar RB comes
into contact with the actuating unit 810 on the back side
of the recesses 710. Since the detection unit 800 is not
in the ON state, the cutting blades 111 do not operate
even if the user turns on the trigger switch 12. That is,
even though the reinforcing bar RB is between the cutting
blades 111, the cutting blades 111 cannot cut the rein-
forcing bar RB. Therefore, the cutting device 10 accord-
ing to the present illustrative embodiment solves the
above problem by devising the shape of the actuating
unit 810. A similar problem may also occur when the re-
inforcing bar RB is placed near a wall or the like that is
perpendicular to the ground.

[0072] As shown in FIG. 9, the actuating unit 810 ac-
cording to the present illustrative embodiment further in-
cludes a third portion 813 and a fourth portion 814 in
addition to the first portion 811 and the second portion
812.

[0073] The third portion 813 is a portion that extends
linearly from an end portion, opposite to the first portion
811, of the second portion 812 toward a front end side.
The fourth portion 814 is a portion that extends linearly
from an end portion on the front end side of the third
portion 813 in adirection perpendicular to the third portion
813.

[0074] When the actuating unit 810 is not in contact
with the reinforcing bar RB or the floor FL, the fourth
portion 814 of the actuating unit 810 protrudes further
toward the front end side than the front end of the guide
plate 700. A protrusion amount is approximately equal
to an operation stroke of the movable portion 821. If the
cutting device 10 is not provided with the guide plates
700, the fourth portion 814 may be made to protrude from
the front end of the cutting blade 111 by the above stroke.
[0075] AsshowninFIG. 9, when the cutting device 10
is moved toward the floor FL with clamping the reinforcing
bar RB by the cutting blades 111, the fourth portion 814
comes into contact with the floor before the guide plate
700 does. When the cutting device 10 is further moved
toward the floor FL, the actuating unit 810 and the mov-
able portion 821 are pushed in by a force from the floor
FL, and the detection unit 800 is turned on.

[0076] In this way, in the present illustrative embodi-
ment, even if the reinforcing bar RB does not come into
contact with the actuating unit 810, the actuating unit 810
is operated by the force from the floor FL, and the detec-
tion unit 800 is turned on. Therefore, if the user turns on
the trigger switch 12 subsequently, the cutting of the re-
inforcing bar RB is started.

[0077] The present illustrative embodiment has been
described above with reference to specific examples.
However, the present disclosure is not limited to these
specific examples. Design changes made by those
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skilledin the artas appropriate to these specific examples
are also included within the scope of the present disclo-
sure as long as the changes have characteristics of the
present disclosure. Elements included in each of the spe-
cific examples described above, and arrangement, con-
ditions, shapes, and the like of the elements are not lim-
ited to those illustrated, and can be changed as appro-
priate. The elements included in each of the specific ex-
amples described above can be appropriately combined
as long as no technical contradiction occurs.

Claims
1. An electric cutting device, comprising:

a pair of cutting blades configured to clamp and
cut an object;

an electric motor configured to generate a driv-
ing force necessary for operating the cutting
blades;

a control unit configured to control an operation
of the electric motor;

an operation unit configured to be switched be-
tween an ON state and an OFF state by a user
operation; and

a detection unit configured to:

enter into an ON state in a case where the
object is present between the pair of cutting
blades; and

enter into an OFF state in a case where the
object is not present,

wherein the control unit is configured to execute
an operation of closing the pair of cutting blades
in a case where both the operation unit and the
detection unit are in the ON state.

2. The cutting device according to claim 1, wherein in
a state where one of the operation unit and the de-
tection unit is in the ON state, the control unit is con-
figured to:
in response to another one of the operation unit and
the detection unit being turned from the OFF state
to the ON state, start the operation of closing the pair
of cutting blades.

3. The cutting device according to claim 2, wherein in
a state where the operation unit is in the ON state,
the control unit is configured to:
in response to the detection unit being turned from
the OFF state to the ON state, start the operation of
closing the pair of cutting blades.

4. The cutting device according to claim 2, wherein in
a state where the detection unit is in the ON state,
the control unit is configured to:
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in response to the operation unit being turned from
the OFF state to the ON state, start the operation of
closing the pair of cutting blades.

The cutting device according to any one of claims 1
to 4, wherein in a period where the operation of clos-
ing the pair of cutting blades is performed, the control
unit is configured to:

stop the operation of closing the pair of cutting
blades when the operation unit enters into the
OFF state; and
continue the operation of closing the pair of cut-
ting blades when the detection unit enters into
the OFF state.

The cutting device according to claim 1, wherein the
detection unit comprises:

an actuating unit configured to come into contact with
the objectinserted between the pair of cutting blades
and be actuated in response to a force from the ob-
ject.

The cutting device according to claim 6, wherein the
actuating unit protrudes toward a front end side be-
yond the cutting blades.

The cutting device according to any one of claims 1
to 7, wherein in a state where the cutting blades are
stopped, in a case where only one of the operation
unit and the detection unit remains in the ON state
for a predetermined period, the control unit is con-
figured to:

even if both the operation unit and the detection unit
are subsequently turned to the ON state, not to start
the operation of closing the pair of cutting blades.
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FIG. 8
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